One contribution of 16 to a theme issue 'Understanding self and other: from origins to disorders'.
Introduction
A tribe including many members who, from possessing in a high degree the spirit of patriotism, fidelity, obedience, courage, and sympathy, were always ready to aid one another, and to sacrifice themselves for the common good, would be victorious over most other tribes.
-Darwin, Descent of Man, Ch. V Groups are central to social life. Humans are born into a set of ever-widening concentric circles from the family through the local community to the wider society, with each of these circles structuring social interactions by creating a backdrop of norms and behavioural routines that must be mastered [1] . One of the hallmarks of the psychology that arises in these complex contexts is the seemingly pervasive tendency to have positive attitudes-or preferencesin favour of social in-groups, i.e. the groups to which one belongs. While this by no means exhausts the nature of intergroup preferences (for instance, status hierarchies also exert powerful influences on social attitudes: [2, 3] ), it remains one of the most regularly observed phenomena in social psychology. For example, adults across many cultural contexts have in-group preferences with respect to a wide range of social targets, including racial [4] , national [5] , religious [6] and other ethnic categories (e.g. [7] ). The presence of affiliative motives towards such a wide range of social collectives stands in stark contrast to other species, especially our primate cousins, who treat as important a much more limited set of social distinctions, such as biological sex, kinship and dominance status [8] . By contrast, humans are highly flexible and highly promiscuous when it comes to taking part in in-group life.
Critically, in-group biases emerge early in development [2, 9] and-in both adults and children-are expressed for previously unfamiliar and randomly assigned social identities, suggesting they do not require protracted enculturation and that the basic cognitive capacities necessary to identify and affiliate with social groups are available from a young age [10 -12] . The fact that in-group bias emerges so early and so pervasively suggests that it is deeply rooted in human psychology, perhaps in the form of a 'preparedness' to identify and affiliate with salient social groups [12, 13] .
Many thinkers have offered explanations for the groupcentric nature of our species. One common refrain with echoes going back to Darwin is that our life in groups is about solving a coordination problem, namely the problem of cooperation. How do I determine whom I can trust? Who is likely to repay costs I incur for their benefit? By specifying a circle of others with whom one might have the opportunity for repeated interaction, groups could serve to identify profitable interaction partners. In developing this kind of account, social norms emerge as the glue that allows within-group interactions to run smoothly: by inculcating members with norms specifying how to behave, social interactions are regularized and rendered predictable. Group members do well by carefully attending to and internalizing group norms, and may further benefit from engaging in norm enforcement, thereby helping to ensure that other group members comply with the norms that help make cooperation profitable (e.g. [14] ). Thus, on this account, the individual's focus on and even affiliation with the in-group is functional because it increases commitment to in-group norms that in turn promote cooperation. We refer to this proposal as the Norms-Focused Hypothesis. As we will see, there is considerable evidence that is broadly consistent with this proposal, including that individuals preferentially attend to in-group norms and preferentially cooperate with in-group members. However, surprisingly little of this data is uniquely supportive of this view, especially when contrasted with potentially simpler and more general accounts of ingroup affiliation, which we collectively refer to as the Mere Preferences Hypothesis.
This contrasting perspective has its origin in social psychological theories seeking to account for the widespread presence of in-group preference. Their goal is generally to account for ingroup preference by elucidating the psychological mechanisms that give rise to it. In this sense, they operate on a more proximate level as compared to the norms-focused view's appeal to ultimate explanations, though they can be readily related to ultimate considerations, a point to which we return below. These views frequently begin by pointing out that social categories, unlike categories in other domains, have a special relationship with the self by virtue of naming an in-group or an out-group. This special relationship implies a special relevance: the groups I belong to are closely linked to me, aspects of who I am and where I reside in the social order. Psychologists have suggested that this simple fact implicates a range of cognitive and affective processes that can explain ingroup favouritism. But critically for our purposes, none of them specifically implicate the promotion of cooperation. After all, individuals positively evaluate all sorts of other things that relate to the self, including their abilities, possessions, friends and even trivialities like the letters in their names; in this context, preference for in-groups merely appears to be one part of a broader constellation of self-favouritism (e.g. [15, 16] ). Indeed, this positive evaluation could, in principle, lead to 'mistakes' in a cooperative context if people systematically overestimate the cooperative tendencies of their group members. Such mistakes would be unlikely to be pay-off-maximizing and so would seem inconsistent with the idea that cooperation and group bias co-evolved.
There are a variety of proposals regarding the precise nature of the relationship between self and group. For example, some argue that emphasizing or even manufacturing positive dimensions of an in-group is a means of enhancing or defending the self (a central tenet of Social Identity Theory [17] ); others instead suggest that self-related positivity simply spreads from the self to social in-groups via basic associative processes [18, 19] . These details need not concern us here, but the critical point is that once in-group favouritism emerges (via any of these routes), it can directly affect many aspects of intergroup functioning, including how I treat in-group members in cooperative interactions, simply because I prefer in-group members and preferences affect behaviour [20, 21] . Thus, these views explain enhanced cooperation with ingroup members, but not by postulating that specific norms govern within-group cooperative behaviour. Importantly, as mentioned above, this mere preferences account exists at a different level of analysis, in the form of proximate cognitiveaffective explanations for in-group bias rather than ultimate explanations based on the evolved function of groups. To the extent that it does raise evolutionary questions, they seem to be different ones entirely: why is the self so central? Why selfenhance? From an evolutionary perspective, self-enhancement has the obvious benefit of ensuring that individuals are invested in their own survival and reproduction, and are persistent in the face of challenge or failure. However, these details are not critical for our purposes here. Rather, we would merely emphasize that self-enhancement is a pervasive human characteristic that is positively associated with in-group bias [18, 19] ; it thus offers a potential explanation for some forms of cooperative behaviour directed at in-group members. We thus now turn to the question of how these two accounts of the broad tendency to orient towards in-groups differ in what they predict with regard to cooperative norm enforcement.
The question that occupies us here is whether there is in fact a special relationship between groups and cooperative norms. The answer has direct relevance for theories about the evolution and development of cooperative norms as well as norm enforcement more generally; an affirmative answer would suggest that these two aspects of our psychology were subject to the same selective pressures and should be expected to co-occur within a normal range of human behaviour [22] . The difficulty of reaching an answer, however, comes from the fact that most evidence marshalled in favour of the view is equally consistent with the mere preferences view outlined in the preceding paragraph. For example, being more generous towards a novel in-group member could represent the first, norm-compliant move in a repeated cooperative interaction and thus follow from the hypothesized link between groups and norms. But this same behaviour also could represent the simple consequence of preference, i.e. of being more generous towards individuals you like more.
Critically, there is a family of cases that begins to separate the two accounts. These are cases in which preferences and norm compliance begin to point in different directions. Consider cases in which a norm violation is perpetrated by an in-group member. If, as suggested by the norms account, groups are essentially social structures designed to foster cooperation, the violation will be highly salient and objectionable, violating the central compact of group life. This leads to the prediction that it will elicit greater approbation and punishment than if the same norm were violated by an out-group member, who has no special obligation to the group member.
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In short, then, the norms-focused account predicts that in-group norm violations will elicit greater punishment from other group members.
The mere preferences account, on the other hand, leads to a quite different prediction. In particular, because in-group members are viewed more positively than out-group members, an in-group violator will be evaluated less negatively and perhaps forgiven more readily than an out-group individual. In short, the mere preferences account suggests that an in-group member's negative action will at least to a degree be offset by the positive evaluation they gain through group membership. Thus, cases of norm violation and norm enforcement are uniquely positioned to weigh in on these two competing accounts: if in-group norm violators are judged more harshly than out-group norm violators, the norms-focused account is supported; if in-group norm violators are judged less harshly than out-group norm violators, the mere preferences account is supported. Experimental evidence that fits this bill comes primarily from two sources. In the tradition of economic games, second-and third-party costly punishment games have the necessary structure. Consider the Ultimatum Game, a two-player game in which a Player A proposes a split of an endowment between herself and Player B; Player B then can either accept the offer (thereby actualizing the split) or reject the offer (in which case the entire endowment is lost to both players). Because any rejections of non-zero offers by Player B amount to a loss for Player B to impose a loss on Player A, rejections can be conceptualized as costly punishment. In the group setting, an in-group member's low offer might be considered a violation of an in-group norm of fairness, leading to higher motivation to punish (the prediction of the norms-focused account). Conversely, the same offer could be construed as an ambiguous or moderately unfair decision made by a liked other, leading to less motivation to punish (the prediction of the mere preferences account). Thus, rates of rejection in intergroup Ultimatum Games provide one source of evidence concerning the fitness of these two theories.
A second class of cases comes from social psychology in the form of the so-called 'Black Sheep' effect, which has been demonstrated in both adults and children (BSE; [23, 24] ). In these cases, an in-group member violates a core group norm, and in at least some cases, ends up being disliked more than an out-group member who behaves in the same way. For example, supporting the sports team associated with a rival university over one's own university would be a case in which a putative norm of group loyalty is violated, and it would likely lead to greater derogation of that individual as compared to an out-group member who supports either team. To the extent that this pattern emerges, it appears to contradict the prediction of a mere preference account, which would presumably predict greater forgiveness of (otherwise favoured) in-group norm violators. However, it is difficult to assess the BSE's relevance for the topic of group biases in cooperation because the effect has generally been demonstrated via violations of specific in-group standards, such as the aforementioned example of supporting a rival sports team. Does the BSE emerge in the same manner when an in-group member fails to cooperate with the participant? We are not aware of BSE studies that explore this question. Thus, the question of whether cooperative norm violations lead to a BSE cannot be answered until we know whether within-group cooperation functions as an in-group standard or not. We view this as an important, but separate, question. Consequently, in what follows, we set aside the BSE and instead focus on studies that directly relate to norms regulating cooperative behaviour.
The key question, then, is whether in-group members are judged more or less harshly than out-group members for violating cooperative norms. But there is an additional factor complicating the assessment of the relevant evidence here, namely that responses to norm violations, such as cases of second-and third-party punishment, are highly variable across cultures (e.g. [25] [26] [27] ). For example, while punishment of low offers in economic games is common in some cultures, in other cultures so-called 'antisocial' punishment of generous offers frequently occurs [27] . Moreover, the strength of in-group bias, both in terms of cognitive outcomes like stereotyping [28] and behavioural outcomes like resource allocation [29] , also differs cross-culturally. That both cooperative norm enforcement and in-group bias show heterogeneity across societies suggests that the extent to which they are related may also vary. Thus, whatever initial relationship holds between groups and norms is most likely shaped in profound ways by cultural experience, raising the possibility that what we observe in adults cannot be taken as a pure reflection of a species-specific orientation towards groups. A key place to look, then, is development, i.e. studies performed with children. Because they have less experience internalizing cultural norms, their attitudes and behaviour can be taken as a more direct window into the initial state of intergroup cognition prior to extensive enculturation. Of course, this point should not be overstated, as culture begins to influence children's development from or even before birth. Nonetheless, children's behaviour frequently differs from that of their cultural elders, offering a suggestive window into the intuitive sociology that guides reasoning about groups [30] . Our goal in this paper, then, is to survey evidence spanning the entire lifespan as a lens through which to understand whether intergroup cognition is grounded in a notion of groups as containers for cooperative norms.
It is important to acknowledge at this point that the two views we are contrasting here, a norms-focused and a mere preferences account of group behaviour, are not always clearly specified or explicitly argued for in this form in the literature. Further, they need not in principle be wholly incompatible. For example, some aspects of the norms-focused approach, such as preferential learning of in-group norms, could be driven by preferences, and in that sense preferences could be a proximate psychological mechanism realizing some aspects of the norms-focused proposal. Despite these complexities, we think there is value in stating the two views clearly and contrasting them to determine whether there is evidence to support the stronger form of the norms-focused approach in which groups are privileged grounds over which cooperative norms are internalized and enforced. Correctly specifying the nature of group effects on cooperation requires understanding whether those effects are a direct consequence of intergroup cognition or merely spill over from in-group positivity more broadly; in both cases, some classes of within-group cooperation might be enhanced, but the reason for that enhancement, and the nature of the relationship between cooperation and parochialism, is quite different across the two accounts. We attempt to do this by reviewing the literature on group effects on cooperation with an eye towards identifying what aspects of the evidence, if any, lend clarity to these two accounts of group effects on cooperative norms. 
Group bias in sharing behaviour
Both adults and children exhibit striking prosocial tendencies, often sacrificing their own resources to help others. However, humans are not promiscuous givers, and people's generosity is influenced by information about the group membership of social partners. For instance, in the standard Dictator Game, in which one individual is given the unilateral opportunity to offer a proportion of an endowment to another, dictators are more likely to share with members of their in-group than members of their out-group [31] [32] [33] . Biases that exist even in these one-shot contexts can shed light on the relationship between cooperation and group bias because they can be taken as the first move in a repeated cooperative interaction, though as we discuss further below, they can also be taken as a simple behavioural consequence of in-group preference.
To elaborate, initial group biases in sharing may result from an expectation of more frequent and beneficial future interactions with in-group members [32, 34, 35] . Supporting this sort of view, Yamagishi and colleagues found that if a participant's monetary reward is carefully fixed to be completely independent of any action by other participants, the tendency to give more is eliminated, though attitudinal preferences in favour of the in-group remain (summarized in [32] ). Other work has shown that when participants receive explicit information that in-and/or out-group members do not display bias in their resource allocation, they show reductions in their own in-group favouritism [10] . A similar effect is observed when participants are informed that their interaction partner will be unaware of their group membership [36] . Together, these findings suggest that at least a portion of in-group bias observed in allocation tasks is likely rooted in participants' expectations of reciprocity: namely, that ingroup members will behave more positively towards them than out-group members. Indeed, expectations that in-group members will be reciprocally cooperative appear to boost the effect of in-group favouritism on resource sharing across a range of tasks [37] . Critically, however, real or perceived interdependencies between the players in these games, such as the belief that one's current donation might be reciprocated, are not needed for the emergence of in-group bias in sharing, suggesting that in addition to effects of reciprocity, people simply prefer to give more to in-group members [37] , a finding which is compatible with a behavioural manifestation of ingroup preference over and above contentful assumptions about within-group reciprocity.
(a) Developmental evidence for group bias in sharing Given the possibility that norms regulating group conduct become increasingly ingrained across development, stronger evidence regarding parochialism in sharing would come from developmental evidence, and indeed, like adults, children show sensitivity to the identity of social partners. Children attend to group membership, including race, gender and minimal group markers when making allocation decisions [11, 38] . They also attend to other group categories like classroom membership. For example, Fehr et al. [39] conducted a study with Swiss 3-to 8-year-olds in which participants played three one-shot economic games designed to study prosocial behaviour, sharing and envy. In this task, children were either paired with a member of their own playgroup, class or school (in-group condition) or a member of a different playgroup, class or school (out-group condition). Results showed that children were more likely to be prosocial towards an in-group partner compared to an out-group partner. With increasing age, children were more likely to share with an ingroup member, while sharing with out-group members decreased slightly with age. Additionally, boys showed more tolerance of disadvantageous inequality (unequal allocations favouring the partner) if the advantaged partner was from the in-group. Thus, from a relatively young age, children show in-group favouritism in resource decisions.
Studies of children's costly sharing behaviour in unconstrained games like the Dictator Game have also shown that children tend to favour in-group members. For example, Gummerum et al. [31] used a minimal groups paradigm to assign German children and adults to groups. Participants then played a Dictator Game with either an in-group or an out-group partner. They found that sixth graders and adults, but not second graders, gave more to in-group members. They additionally found that in-group bias was attenuated in adults when they were given more information about group behaviour, while in-group bias in older children was impervious to additional information. More recently, a study testing 3-to 6-year-olds in Israel built on this paradigm found that in-group bias in the Dictator Game is especially pronounced in boys [40] .
In sum, results from sharing tasks conducted with adults and children are broadly consistent with the notion that people see ingroup members as reliable cooperation partners, but it is also interpretable as a manifestation of in-group positivity without any rich expectations about cooperation or shared norms. In the next section, we discuss work that more directly tests whether in-group bias and cooperative norms are related in a meaningful way by addressing cases of costly norm enforcement.
3. Does in-group bias influence cooperative norm enforcement?
(a) Do adults show group bias in their enforcement of cooperative norms?
According to the Norms-Focused Hypothesis, people should be more likely to punish norm violations from in-as opposed to out-group members despite their in-group bias. To date, work on second-and third-party norm enforcement in cooperative games has provided mixed support for this idea. One example of a study that has provided support for this relationship comes from Shinada et al. [41] . They found that individuals who had previously donated in a gift-giving game were more likely to punish in-group than out-group members who had not donated in the same game. This result is consistent with the idea that norm violations are punished more harshly when committed by an in-as opposed to out-group member. A suite of recent studies has also investigated the effects of group bias in decisions in the Ultimatum Game. In one investigation, McLeish & Oxoby [42] primed participants with a collective, school-based identity shared with their game partners, and measured actual offers as well as the minimum acceptable offer in an Ultimatum Game. They found that players offered more to in-group members but also expected more from in-group members, in that they reported higher minimum acceptable offers after being primed with a collective identity. More recently, Mendoza et al. [43] conducted an Ultimatum Game in which participants were paired with racial in-and out-group members. They found rstb.royalsocietypublishing.org Phil. Trans. R. Soc. B 371: 20150073 that participants were more likely to reject marginally unfair offers ($8 of $20) from in-groups as opposed to out-group members, suggesting that adults are more likely to enforce fairness norm violations within groups. In contrast to these two studies, Valenzuela & Srivastava [44] found that participants were more tolerant of unfair offers from in-group members. In their game, university students played an Ultimatum Game with a partner from their class (in-group) or students from a competing university (out-group). In the standard version of the Ultimatum Game, in which both players had perfect information about the game's pay-off structure, participants were more likely to accept a marginally unfair offer ($7.50 out of $20.00) if it came from an in-group proposer. Another recent Ultimatum Game study that focused on racial effects also yielded slightly different findings. This study tested whether participants were more likely to reject unfair offers from white versus black proposers [45] . Their findings showed that non-black participants were more tolerant of unfairness from white proposers compared to black proposers, though this effect was not significant when white proposers were analysed separately. Taken together, these four studies of second-party punishment in the context of the Ultimatum Game paint a puzzling picture of the effects of group bias on norm enforcement. They have provided some evidence for the idea that norms are contained within groups and must therefore be enforced therein [41] [42] [43] and some evidence in opposition to this idea [44, 45] .
One potential reason why results from the Ultimatum Game may have generated these conflicting findings is that the game demands that participants resolve a tension between the desire to favour the in-group and the desire to reach a deal that the other party will accept. In support of this idea, a recent study by Stagnaro et al. [46] directly contrasted in-group bias in terms of support for pro-life versus pro-choice policies on a Dictator Game versus an Ultimatum Game. While participants favoured their in-group on the Dictator Game, no group bias appeared in proposals in the Ultimatum Game. They suggest that this disconnect appears because, while individuals do hold in-group favouring attitudes, the interdependence of fates in the Ultimatum Game provides a motivation to override bias in order to make offers that are likely to be accepted. In line with this idea, Yamagishi & Kiyonari [47] propose that group bias will not appear in situations that primarily involve direct reciprocity because such exchanges can be resolved by attending directly to the interaction history rather than employing a more general heuristic. By contrast, group bias is expected in situations in which individuating information is absent such that individuals use a heuristic of in-group reciprocity, thereby enabling a system of generalized group benefits. In support of this idea, they find that group bias exists in a simultaneous Prisoner's Dilemma (PD), in which players have no information about what their partner decided, but is absent in a sequential PD, in which players can base their behaviour on their partners last move.
Given that work on second-party enforcement of fairness norms has failed to provide clear evidence for the idea that norms should be preferentially enforced within groups, we now turn to evidence from third-party punishment contexts. These contexts may be more likely to elicit group bias because third-party enforcers have no direct material interest in the exchange that they are observing, eliminating at least one of the motivations alluded to above (the desire to maximize individual profit). Bernhard and co-workers [22] conducted a group-based third-party punishment game with participants in Papua New Guinea. In this game, participants learned about a donation from an in-or out-group dictator to an in-or out-group recipient. They were then given an opportunity to spend money to punish the dictator for his/ her donation. Findings from this study showed that participants were more willing to punish selfishness directed at in-group members than out-group members. Contrary to the predictions that norm enforcement should be highest within groups, they did not see preferential punishment of norm violations by in-group members. Rather, they found that punishers were more lenient when norm violations came from in-group dictators (see also [33] ). A similar result was seen in a study that randomly assigned participants to real groups (training platoons in the Swiss army) and examined third-party responses to defection in a simultaneous PD game [48] . People were more likely to cooperate with members of their own group, and, as in Bernhard et al., third parties were more likely to punish when an in-group member had been the victim of defection, showing that this finding holds across different economic contexts and group manipulations. Still other studies have shown that third parties are particularly protective of in-group victims when norm violations are committed by out-group members [22, 49, 50] .
Taken together, work on second-and third-party norm enforcement in adults has shown that punishment decisions are importantly influenced by group bias. However, the directionality of these effects appears to fluctuate in second-party contexts, and in third-party contexts the bulk of reported effects are in opposition to the theoretical prediction of the normsfocused view. Given the complexity of results from studies of adult norm enforcement, understanding whether and how children react when confronted with uncooperative behaviour can help shed light on how in-group bias is related to norm enforcement from its inception.
(b) Developmental evidence for bias in norm enforcement
From a young age, children are sensitive to social norms across conventional and moral domains [51] [52] [53] . Further, several experimental studies show that children will spontaneously protest the violation of even recently instituted norms [54, 55] . For example, German children as young as three who have just learned the rules of a simple game will spontaneously and explicitly correct a puppet that plays the game incorrectly [55] . Critically for our purposes here, recent work has shown that while children enforce moral norm violations with great regularity, they are more selective in enforcing conventional norm violations, and in particular enforce conventional norms more regularly, when the violator is an in-group member [56] . This is consistent with the notion that children take conventional norms to reside at the level of the group, such that an in-group member is uniquely required to conform to them. An important open question that therefore emerges is whether children conceptualize cooperative norms as moral or conventional. If cooperative norms are considered group-based conventions, we might expect children to impose them more forcefully on in-group members, while if they are considered general moral obligations, we would expect them to be rstb.royalsocietypublishing.org Phil. Trans. R. Soc. B 371: 20150073 imposed more broadly. Unfortunately, the literature does not yet provide a clear answer to this question. Children's sensitivity to information about group-based norms extends to situations where they are sharing their own resources: children adjust their sharing based on what in-group members have shared [57] and whether they are being observed by an in-or out-group member [58] . Until recently, however, the extent to which children expect or require others to adhere to fairness norms in an intergroup context has remained unknown. More specifically, do children preferentially enforce fairness norm violations that have been committed by in-group members, as predicted by the norms-focused account? To our knowledge, only two studies have addressed this question.
First, McAuliffe & Dunham [59] used a minimal groupbased Ultimatum Game to test whether children show group bias in second-party fairness norm enforcement. Six-to 10-year-old American children made proposals to in-and outgroup members and responded to proposals from in-and out-group members. Findings revealed that children tended to make relatively fair offers and frequently rejected unfair offers. However, despite successfully inducing group bias, the minimal group manipulation had no effect on children's proposals or rejections. As discussed in §2a, the fact that group bias was not observed in the Ultimatum Game may be because this game demands that participants resolve a tension between group loyalty and a desire to reach a mutually beneficial agreement with their partner. Put differently, children are especially reactive to unfairness when it places them in a disadvantageous position [60] and this strong reaction may eclipse group bias effects in games structured like the Ultimatum Game.
Second, Jordan et al. [61] , tested 6-and 8-year-olds from the USA in a group-based third-party Dictator Game in which they learned about a selfish actor who refused to share with a recipient. Children were assigned to a minimal group based on colour preference (blue and yellow teams) and the group membership of the actors and recipients with regards to the participant were varied such that all grouping combinations were tested within subject. Results showed that both 6-and 8-year-olds were more likely to pay to punish selfish offers from out-group compared to in-group actors. Put another way, children were more forgiving of norm violations committed by in-group actors. Additionally, they showed that 6-year-olds, but not 8-year-olds, were more likely to punish fairness norm violations that negatively affected an in-group member (see [61] for a discussion of this developmental change). These results align with work on group bias in third-party punishment in adults: namely, people appear to be protective of in-group victims and especially punitive of out-group selfishness. Thus, this study did not provide any evidence uniquely compatible with the norms-based view of social groups.
In sum, work on norm enforcement in children is currently rather sparse. However, the little evidence we do have for bias in norm enforcement is more consistent with the mere preferences account than the within-group enforcement account.
Discussion
A rich history of work in intergroup psychology shows that humans generally show robust preferences for members of their own groups. Another expansive body of work has explored the ways in which norms govern cooperative behaviour across human societies. Until recently, these lines of research have remained independent. However, over the past decade, researchers have begun to investigate how group bias affects people's behaviour in cooperative contexts, with a specific focus on whether intergroup cognition, including its attendant biases, co-evolved with a norms psychology designed to foster cooperation. Our primary aim in this paper was to survey the empirical evidence in favour of this proposed link between group biases and cooperative norms and to contrast it with a potentially simpler and more general account in which group effects on cooperation stem not from a co-evolved norms psychology but simply via the in-group preferences that routinely follow in the wake of intergroup categorization. While we include a range of resource sharing tasks, as we outlined above, the critical test cases are those in which individuals can pay to enforce fairness norms in in-and out-group contexts.
The lesson from resource sharing tasks is relatively straightforward: people tend to share more with members of the in-group. This pattern has now been repeatedly observed in both adults and young children, suggesting that the tendency to favour group members in resource allocation is deeply ingrained in humans. What is not presently clear, however, is whether bias in sharing tasks is driven by a bias for the ingroup, against the out-group, or both. Future work could help clarify this by always presenting participants with a neutral control (i.e. a choice between an in-or out-group member and a recipient who is not assigned to a group).
In contrast to findings from sharing tasks, results from norm enforcement tasks paint a more complicated picture. A small number of Ultimatum Game studies have provided support for the norm enforcement account by showing that adults are more likely to enforce norm violations committed by in-group members. However, the majority of studies have generated results that are more consistent with the mere preferences account. Namely, people are (i) more likely to enforce norms when in-group members are the victims of a norm violation and (ii) more likely to punish out-group members for violating a norm. These results simply do not conform to the predictions of a norms-focused account in which ingroup norm enforcement stabilizes cooperation.
In the developmental arena, there is now clear evidence that children are highly concerned with normativity, even protesting violations of recently created norms, and these protests are particularly targeted at in-group members. However, there is very little developmental work investigating group effects on cooperative norm enforcement in children, though quite interestingly, one of the two studies that have been done suggests that both in-group protection and heightened out-group punishment emerge early in development, but preferential enforcement of in-group norms through increased punishment of in-group norm violators does not.
Thus, existing data on in-group bias on cooperative norm enforcement is more consistent with the mere preferences account. However, the conclusions that follow from this should not be overstated. Indeed, it is clear that preferences for the in-group do importantly affect decision-making in the domain of cooperation, for example by leading children and adults to give more of their resources to in-group members. This is perhaps not altogether surprising given that in-group preferences guide behaviour in a range of other domains as well, as well evidenced in the literature on intergroup discrimination [20, 21] . However, what we want to rstb.royalsocietypublishing.org Phil. Trans. R. Soc. B 371: 20150073 emphasize here is that the evidence we have reviewed suggests some limitations on the nature of the link between groups and cooperative behaviour, and in particular that contra a number of suggestions in the literature, norm enforcement does not appear to be uniquely directed at in-group violators. It is of course possible that in-group preference itself reflects a proximate mechanism designed to foster cooperation, and this is the sense in which existing evidence is compatible with a special relationship between in-group bias and cooperation. But this specific relationship would not run via the enforcement of group-specific norms, and indeed, generates a very different set of predictions regarding how groups and norms relate (e.g. that in-group members are more likely to be forgiven rather than punished for norm violation).
(a) Explaining inconsistencies in past work
The research that we have surveyed clearly illustrates that there is dramatic variation in the strength and directionality of the influence of group bias on cooperative norm enforcement. These contexts are intriguing because they raise a tension between group loyalty and a desire to uphold cooperative norms. Previous work has shown that adults show inter-individual variation in how they reconcile the tension between group loyalty and fairness, with individuals differing in the extent to which they weigh these two demands [62] . This finding offers a useful perspective on resolving inconsistencies in past work. First, different cooperative situations or experimental contexts may cause people to value group loyalty over the adherence to cooperative norms (or vice versa). Second, the nature of the 'group' about which individuals are reasoning may also influence how people behave when faced with norm violations.
Past work on group effects on cooperative norm enforcement in both adults and children can broadly be categorized into studies that ask the participant to weigh material interests against fairness considerations when they are directly involved in the interaction (second-party studies; e.g. the Ultimatum Game) and those that allow for the participant to intervene to prevent unfairness between others when they are not directly involved (third-party; e.g. the Third Party Punishment Game). As we detailed above, these two different contexts may importantly influence the extent to which people value group loyalty versus fairness.
Another factor that may explain variation in results from group-based norm enforcement studies is that the nature of the 'group' varies dramatically across studies, ranging from race [45] through school groups [39] and minimal groups [33, 48] . Why might this matter? Previous work has shown that minimal group manipulations affect punishment behaviour in different ways than real, culturally salient groups. In particular, participants in minimal groups punished ingroup norm violations less harshly than out-group norm violations, but that effect disappeared with real social groups; further, with real but not minimal groups, participants punished more when the victim was an in-group member [63] . Thus, specific properties of the groups may have a large effect on the pattern of results that emerges (though none of these patterns appear in the form of increased punishment directed towards in-group norm violators). Other work has shown that priming similarity versus group identity can differentially affect people's punishment behaviour [64] . In this study, participants showed less tolerance and more punishment of unfairness generated by those they perceived to be similar to themselves, suggesting an egocentric bias in cooperation-i.e. if cooperation is expected from a similar other, uncooperative behaviour is especially egregious. By contrast, people were more tolerant of uncooperative behaviour from in-group members, a finding that, like others we have reviewed, is more compatible with a direct effect of group preference. Importantly, no one has yet fully crossed similarity and group membership to identify the relative weight on these two factors. But the suggestion that we would like to make here is that the nature of the group in a given context (including an experimental context) might cue similarity versus other aspects of group membership (such as future interactions) to different degrees. If so, otherwise highly similar studies might produce different effects based on the differential impact of similarity, group identity and the nature of the group identity itself. Thinking carefully about the nature of the group being manipulated in future studies will also shed some light on the question of whether cooperation is specifically an ingroup standard. That is, some groups might well have a strong norm of within-group generosity and cooperation, in which case a failure to act in that way might yield less tolerance from in-group members (cf. Black Sheep effect), while other groups might not.
Based on these observations, future work should carefully consider the nature of the group manipulation used to inculcate a group identity, and carefully consider or even manipulate the extent to which this identity implies similarity, and/or future interaction. Further, third-party games, which eliminate one key concern, the desire to maximize individual profit, offer a clearer lens into the role of groupbased norm enforcement, and we suggest that future work be focused here.
Conclusion
More and more work is beginning to highlight the important connection between in-group bias and cooperation. However, we are in the early days of understanding the shape and origins of this relationship. At present, most existing evidence is consistent with the view that group bias in cooperation exists due to general in-group favouritism. Future work could test this hypothesis by exploring whether a reversal of in-group preferences results in a reversal in behaviour in cooperative contexts. While we currently have little evidence that is uniquely supportive of the Norms-Focused Hypothesis, this may be because we do not yet understand the specific circumstances under which the predictions of this account are met. A push towards refining and standardizing the methodologies used to manipulate cooperative decision-making and group membership will help clarify the complex ways in which group bias affects cooperative norm enforcement. 
